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Abstract 



PROBLEM TO BE SOLVED: To provide a liquid crystal element which is not affected by hardness or 
softness of substrates compared with a conventional liquid crystal element, to be able to keep liquid 
crystal layer thickness constant over a long period and to stably obtain a desired contrast and 
rgflsctance thereby. 

SOLUTION* A liquid crystal element is equipped with the first and the second substrates 1a and 1b, at 
least one of which is transparent, disposed to face oppositely, a plurality of columnar structural bodies 2 
provided between the substrates 1a and 1b, and liquid crystal 3 enclosed within a space between the 
columnar structural bodies 2 provided between the substrates 1a and 1b. The columnar structural 
bodies 2 are formed with photoresist obtained from a photoresist material with 10-15 SP value. 
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ffi^OfflfS^igdSTM-i = 1 0 0 C C) KZijA y)l4t® 
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(S-81 1. *)W#.W *m&Ltc.J]4 7)V*-?f 

[00493 iiife^aJHR^tciaSWlivv^^E 

S^fcttEfflhl LTr^M *tt(Bl£»£ Lfc k i 4 . tn 
(4»1E(43 0 v (7*-*/l'3-'5'^EM) /5 0 

V (7V-MtflJ) s 3yh5XH45. 4. 7*U-t 
ffiWC«Ra**li 2 3 %T'S> o it . ST-MHMKEH 3 
0V (7*-*WZ7?E«)/60V (7V-ME 
M) . 3>|^7.H414. 6. 7V-Mtf"]TO£8* 
$(4 2 2 %T'S> -> fc . ^CtiiBftttEtt 5 5 V ( y * - 
£;U3-y?EM) /l 00 V (7V-MtfiJ) , n> 
h9X Mi 4 . 7*U— MZ#|-Ctf>R8t¥l42 7%"Ct>-> 
tz. 

[00 50] frEkHSlWXST. <IL7*bv 

ffif^itiSL CA-X) £fflwta#flfjiftk&j8Hlik 
#tl 2* X'h-ytz. 

mmtmi 1 k*s . frie* m^*x h*m ( s p(i 
io) tftit. ^y^y^mm^^hwjxh 

[005 1 ) 4MM»K:«EBaBUT^^ Xttll* 

fc. -f^i5*>, *-WiiBWIBi3 0V (7t-*;w 
-•y^itfij) /5 5V (TV— MEW) . 3>byZb 
(45. 2. 7ls-i-§tmX'<7)%.ttm± 2 4 XT* o fc . 
&T"(41Bl!jmE(4 3 0 v ( 7 ) / 

60V (7V— f-fflft) . 3>-b5XM41 5. 3, 7 
U— fEW "W>RIWi 2 3 %T'J> -> tz . ftTimWM 
E(45 0V (7*-^;U3^-y^S?lJ) /9 5V (7*U 

-^-E?«j) . 3^7XM44. 5. rv- fwmx-ff) 
R^mt2s%x-h->tz. 
[0052] ttz, mitmu(nxmx\ miy* 
y-ratz -f-kwrnznyt t x wz m<?>±.iz , 



W®¥%M, CA-X) trfflv^tttt«Bt*k*iMlk 
*>»ttft**!l£U:. ««flli*"C5* . 8T1 5* . 
#T'l 1* X'h-itz. 

ffiEiafiOT i tfcvvt . frie* h wjx hmu s p<i 

10) fcfUT, ^5Sy»ffl»*»fe ! fl:4*M'^^ 
«fi(SPfI12* *j0ffl. JSRttii) Srfflv^fcffi 

[0053] ^ShI^Ic^EEPJdLTtV^ Xttffi* 

fe. -f^ip*>. *TttWIMEli2 9V (7*-^;U3 
-•y^SM) /5 2 V (7V-- ME^iJ) . 3>h7^h 
(45. 4. 7V— M£5iK'<7)RW*(42 4%t'J>-5^. 
«-W4IHMBBi3 0V <7<— a^n-^Hfl) / 
60V (7'W— -M»IJ) . 3yh7Xh(41 4. 9.7" 
^-^ffi?i]-C'cORW$i42 3%X'h->tz. #f {4K»rS 
©45 0V (7*-*;U3--y^EW) /l 00V (7* 
U--J-E0J) , 3yh5Xhi44. 2. 7V— M£IJT' 
cORW^{42 8%T'*>o?t. 

[0054] m%itmm<r)jMx\ fiL7* 

ffi?4^ttK. CA-X) Srfflv^Ttt^fll^k^fii: 

ommnzMfeUz. %®Mmx'5' . »-ci4* , 

*T1 3* T'J>-5)t. 
M6^I4 

mamffi 1 t^^-c . huie* ► u ^ htfs < s p«i 

10) ^ftxT. ^95y3WIIIW»fe***bV^H 
«fl (SPffil4» JSRttM) tfflV^flB 

t4. mtimmi tmmzixit. mzffr®&**'ft 
ih^-m^M^wz. 

[0055] m&m^zWEfMNlXT'U Xffitg* 

^. -r=5rb*». WT'{4|giljmEI43 0V (7*-^;W3 
-•y^SJiJ) /53V (7-V— tE9"J) . 3yh7Xh 
(45. 3 . 7V— fE?'Jt'ORS«(4 23%X'h->tz. 
WXteWMMMi 3 0 V ( 7 * -y ?E?iJ ) / 
59V (TU— f&M) . 3yh5XK41 5. 1.7" 
U-tE?iJT-ORW^(42 3 ^t-(4WI: 
E»45 0V (7^— */W3-«y^BM) /9 8V (TU' 
—MEM ) . a i" h 9 * M44 . 3, 7U— ME^JT'^ 

[0 0 56] ffiEk|a«W>lS-e. fIL7*h^ 

-f-kmrnzm/t ixwzwjx b 

MEW. *Rtf#<WHRftfcSrFU 

BI4^ttg. CA-X) 5rfflv^tt^fi|jt*k«-?g B B Bk 

#X'l 2* X'hitz. 
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54HSHraS»U KflMPrtT-l 8 0XJ"C2«HBHll«lUfc. 
i«El6lBMt# jB 1 2 0 O'CT'3 OtffSlKbfc^- 

(SPdlO. *#IL JSRttSi) SrXtyn-x-f 
y^U>:. &Wt\ Kttt^ 100iCt5M7K- 

SrffloTSSftLfc. JfcwC, 10 0-CT'3^IS^^< 

£ fet. tfT-MSfti: 1 OO-CT'5^^ 

$ £ U: k i £ 7 /z m T'fc «» . 
[0057] fcvvc. ^ lS«Lh^tt««Jt*^±l=. 

SP«7«)**fe««fc:aiRRW«*S:*r4. xxr;> 

[0058] ^ oauamcttEMra lx^/u x&m 

ZMfeUztZb. IE»€ff(i6 0V {?*-j])Vzi- 
■v?Rn)/90V (rv— tWt) , nyh^xMi 
8. 1. ru— MWC«KIM«l42 7Xk» &*FfcT 

as?, ca-x) *m^xnvffimfttmikt(D%m 
mm6 

&<m&Wzm 1 <n I TOIIttJ 2 o 
O'Cf SO^-WtK^-^V^L. *7$y^$Ji§a>4> 
&6*M^'xbWf-KSP<tl 0. *#SL JSRtt 
H) Sr7.tyn-f -f V/LA:. &wc\ t£gJl£ 1 0 

Ml* <k 3 =Sr«R<0BBn 7 * h ? SriSMM 

J^t«5M8S8»iaa&JBv^l83KLfc. 1 0 

0*CX'3#iaSjtf*<-#V^U, 8«£fn>fc. &^ 

i oo'c-c-s^ia^-Kxh^-^y^^ffvv tt^tgjs 

ffc£f*fc. £OttttflHt^*S*«l£Lfck£*7/i 

[0059] as imm±.<Dfflzmm#*)±.tz. 



4 mmfammnz. zneflm 

11. tt«»3i(feJ:tEl»]i»m*^7'W-»«L. 2 0 
OfClttiftftlktWlUfc. S520ITO 
tt&tt %tiy *£»?)K«ffi#JSSB±C t> I s ! tKfiSI?: 
RW\ KSWR** l ttffiJhoffii"]|Rk£;bi*:4 J: o fc 
LT£*UC8HI\ iajg2 0 0-CCTMffir6]R$:te , 3^ 

[ 0 0 6 0 3 i O^-feMc S Pii 7 <m&zfflR%8M 

XXT)V3k*-?T4 7>H* 

««UI*FK:«BE9ttD LWW ;MiftS:«l!l5ebfck i 
raWEtt3 5V (7*-*/l'3^7?ffi?l)/6 
5V (TW— M29'J) . nyh?XMi8. 7V— fffi 
*"W>RM*U: 2 3 % fc . £tf fc-f > <4 xWMmkti 
iz. 

[006 1 ] 15EkPW«*>ie"C, <IL7*h-? 

-X) ^fflv^tt^jt^t^kOtili^SriPJ^L^ 

k,!^, 1 6* T*->fc. 

HS601J7 

fifeilllSM 1 fcfcWC . S P{|7<0*^ -f 
^«UltftiT, S f^*7f -f y^at 

H B B (mtfimmiT®. a n = o . 170, i^m^^tt a e 

= 3 0, ^^ffl^OffllK^aSTN.! =10 0*C) Srffl 
[0062] ^^?g H B B fS^±T^S^til3S-r*te* 

IE1W:E0VT-Sji*9 3%» »®E2. 3 Vf 
^S^l 0%<0^»^r'A*'fX!Rf^#4><tJt. 

sISrffiTL. g«!ftlt (tS»WlSf4^tt«. CA-X) 

1 3* Tftofc. 
5ISfi(?J8 

DEffttn 3 CiJV^T . S Pffl7 tf)*>f 5;M>7f -f v 
tm&iZitLX. S P€7<0XX f^?f -f v9Wi 
B B B (®Uf$S*-ttA n = 0 . 17 0, e 

=30. ^*ffl^<offlSE»iaKT N .i = i o o-c) 

v^ffili. liiffEHtePJ 3 fc LTiRft*^*^. 
[0063] itfjafiS^FOiTfcSV^fiSrt- *ia^ 
«$rEBLTN^O?g B B B ^S-ffifi£L^. -e-LT. i 

IBKimEOVT'S3S*9 5%» «mE2. 3VT 
1 2 %<7)£ jf&f / U Xttfctfft htltz. ttz. 



(10) 12 000-29035 (P2000-29 0pT 



ft*»ru mm ca-x> 
zm^x&&ffi&fttmiktcDmmsz®%.i<Ktz*> 

1 6* X'h-itz. 

mm 9 

tk<&»%tl/SM 1<T> I TO««t*Xf 5XfflRfe 2 0 
0iCC3 0$HBK*<-*>'*'U 7^ y^WHMM*^ 
:jr*ihM/S>*MI*l (SPffil 1, tf^'S. fcJWEfl: 
I^ttSS) £3;unu 10/tm. 1 9;um<7}Jf$fc&6 

K£i 10-ct- 3^ru<-^yi/t. mLV&tffil 

zmwmizmt. my * h~?x?z-ftixm*h\'i' 
zbtf®imimn®mm&&m^xn%L. ft&x 
mmffit:. awe, m.x-m&. ««3*fctt, 

3%vi'>K7y ; E-'?A-C'ifc?!>U IS 

[0064] KWfl-Ctt««Uft*wasS *»£ Lfc fc - 
6. -Hx-fix3junu 10/znu 1 9 fxm<7W$X'h'> 

Jbfc&ffiLfc* b )•#$<?>£ tX'bi Z t 

[0065] *fcft*?fc:1KEflaiDl/CfW Xttfig5r 

fc. -r=5ri5*>. WT14IB»*Eli4 5V (7^-*W 
-•y?iE?iJ) /7 0V (TV— MEM) . 3Vh7Xh 
(52. 5. ru— MSWT<0R«4Mi2 7%-C*ofc. 
»YllBBb18EH4 0 v ( 7 ?E9d ) / 

85V (7V— MEM) , ayhyxhitl. 9. 7V 

1460V (7*-iiHn--/?W$\\) /l 1 5V (7V 

— MM) . 3yh7^Mi2. 3, rv—fW\x-<n 
mmn3 i%x't>->tz. 

[00 66] 4fc. HEfcFMtolflrC. <IL7*h-7 



mew. «&tf#o#«**«TU sawn- 

ffl?41**tSL CA-X) £J^T 

(ommztofcuz. maimx-i o- . sx-i 2 

• . #T1 6- 
Hffet&J 1 0 

«r£9tttfti 9 tawc . frie* h nifi < s p<i 

1 1 ) fcfUT, 7? U^fflBiJ&^^^M^^^ 
«fi (SP«14. JK*«HfcI*tt»> Srffl^ 
fcflWi. «rie^SfeW9i:|nl«lctTW, f3S&t>'#£i£* 

[0067] ^fl*?*:«Efl«nil/C? f ><'f xttfig* 
I i: i -?> . OT^St «t 0 {cfttf^HtMS* 1 * *>*i 
fc. WTttWIWMEttSOV (7*- rt^n 

/8 0V (7"U-7BW) . 3Vh7Xh 
142. 3. 7U-7E5iJ-C'WRSt${42 5%Taf>o^. 
»T"liSBWffi44 5V (7*-^W-7?E?l) / 
90V (7*V— MEM) , 3yh7XM47. 6, 7V 

{46 5V (7*- */P3--y?EW)/12 5V (TW 
-71S?i]) . rjyb7Xb(42. 0/7V— Mi^JT'O 
SS**(42 9%t'J>o7t:. 

[0068] lirietisiaioist' . fiL7^hv 

HiffB*. |»ViiW>4MSJIitSrFU. ««4ftft (1MW 
ffif4^th^. CA-X) 5rfflVM:tt^)t^i:«-?S H H Bi: 
W»ttft*Sb£Ufc. tgMft«4»T'l 1* , »fl 3 
• . #T*1 7* X'h->tz. 

mm\ \ 1 

B5ie»f6fi?iJ 1 tcfcv^ . Htria 1 toimi tfvxm. 

2 0 0 , CT'OS«^7j<'<.-^>'/$:ffi? : Sr* l -5^fi!J 

(4, mmmmi tmmzixit. »&tf#fc«s*tT 

[0069] «WMR^K«BEEPH0LT^'«'f ^tttt* 
Sfl^ Lfc t Z h . OTtc^t«k 0 C^ff irttlfi* 1 * 
fe. ■t=5rfc*>. WC'{4IBijmJE(43 0V (7t-*W 
-•y^E?'J) /5 0V . OVYyXY 

(45. 4. ru-7K?"K-^l : f*(42 3%T-J>o^. 
»t'«SBi6«E{43 0V {?*-1))Va=.«/9Wffl) / 
60V (7U- M29"J) . 3yh7XM41 4. 6s 7" 
U-7i»iJ-C<0R»*tt2 2%X'h->tz. #t'{4iB»m 
B45 5V (7*-*;P3- y^E5<J) /l 00 V (r 
U-7-EM) , 3yh7XMi4. 7U-7ffi5i]T'<0R 
W*(42 7%T'S)o^. 

[0 070] 4fc. mg.tm.<?>lMX\ <It7*bv 

we*, mvmzm&ffifL. mm (w>m 

ffi&QM* CA-X) «rfflv^tt««36*k*iS*fc 
^«ttft«r«teUfc. «feft«4Wt-9- . *T1 6* , 
5* X'ifrit:. 
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mm 1 2 

A<ftf»**lfc* 1 (0 1 TO«fiftSXf5^«Si* 2 0 
O , CT'3O#0ffibK^- ;J r>':y v 'U *9 5VjRfflffiA>& 
^WM/^bWS(SP110. *#SL JSRtt 
10£5jum. 1 2jum. 1 8# mount's: ft<k otc 

f^fe»M«B««ai*fflv^T«*Lfc. 1 

[0 0 7 11 &wc. «ffiJgricfflKiIS5jum, 1 2ju 
nu 1 8^m<0X^— frfc|fl&U:»2<OI TO*ffitf 

feC. ^-*A9«Sik*JXN-2 1-S (=#^ 
tt») fcJflvvcMKJMMflB*?SjtU »KPraW*6i& 
gfcffltvCflaEL&A^ 1 8 0 o C-t'2B$raUD^LTl^ 

i: * , P.Hft£fflvrt-ten^'-Y -yT£$!l5£U:i: C ^, 
**Vfft.5jum. 12jum. 1 8^mt'$>-?^. 

[00 72] S-fe;KcSPffi7co, ixf/H 

*?f < -v ??Sb b b (Jg#T$ll*ttA n = 0 . 1 7 0 . R 
«$S*ttAe = 3 0. ^ffi^WWe^fflflET,-! = 

l 0 0*C) \zi)4 ?/H*B (S-8 1 1 . */i^tt8> 
£8aoLfc#4 7/M>7f'( y^TfoPaSraAL*:. 5// 
mO&tfflBift*-*?- S 2-b ;U=(ifffefi«CS«?RI* 
feK£*-fft J: o tc^W 5/M*fl<08ari*£iflSELfc»[ 

[0073] ^B^^lcSffEpiDtTr^M 7ttf&£ 

fc. *T1iiaWlEtt3 0V (7*- rt/UH 

-■y?ffi9l) /5 0V (ru— MOT) - 

t±5 . 3, 7W--*-EWWRW*tt2 2%T*->fc. 

itfuaaKittEii 3 o v < 7 * ->7 - •■/ ^ie?ij ) / 

60V (TV—tmW) . 3yb77.Mil 4. 5. 7 

u— 7"ffi5ijT-oRst*«±2 2%x-h^tz. ftvimm. 

Kit 5 0V (7*-fijl>a~"/7mn) /95V (7W 
—flEfl) . nv I- 57 Mi 3. 9, 7V-tEM"W> 
RHt$li2 6%-C*>ofc. 

[ o o 7 4 ] , c <nmm 1 2ii, Buie^ss^i 1 1= 



amikm^^wKXE. ayhyxb&i/ru— rmm 
x-cr>wMmt . ztiztimnm 1 *h 

US & v % 1 1 i (c » 7^-+r £ ffl v ^ v vt§£ fc |S|« KFJr 
SOW $ OfflMtftt £>;h.ft C i jWM»6 . 

JSKftfrSfifcflJ 1*> I TOTOtt&#7*S«£ 2 0 
O-CT'3 . 7*7 'J /I^SRIBB* 1 ^ 

ftftftMss/xhttfl (SPffl8, JSRt 
8)£5jum, 12mih, 1 S/xmOfffigt^Siot 

0 TCT 5 4Ha7V*-* V / L , ffi^Ott«^itf** { » 

± o =sra»oraa **rr* 7 * h ?^ 7 zimm 
mimmmm&zm^xftatL. mm*'^*. 

jti: 1 3 0'Ct'57i-fao^xh^-dfy/5-^\ a« 

mmiwz. 

[0075] KISifca«fll3S*<0«S SrfflSL^f: - 
-5, -eil-fiX 5 At 12^m, 1 8^mO^J¥T'S>-5 

Sjhaif«*L» s-fe/ws-^. awe, s-b/wcsp 

A^r^-f^ J: o KtW 7^»^o3sSDS$:PI^L7t?gB B B 
SriiAL. 12Aim<0ttttflUft»*«r62-fe^K»« 

fe«nwtauRK««JH&*f ft J: o v.** 7>vmi<r>m 

[00761 *?KbI^^®E6PJP LXt'U 7>ttlg5r 
«tLfci:i*. WT'lilEil«E«i2 5V (7*-*^ 
3--/^ffi5iJ) /65V (7*^—7-1251]) . 3>-h7^ 
Mil. 3, ?U-+&m'<r>5tffimt2 8%X'S>*) . 

i44 0V (7*-^;U3^-^S2?lJ) /9 0 V (7V- 
tEM) . 3>-h5Xh(45. 9. 7V-tWIT«R 
1 8 %T-fc 0 . 7V~ tttJBT'<0RW*^l^{= 

[0 07 7] WEi:RI«CLTf»fc*8 7/xmO 
tt«flUt»iat, Sliiai:|5l«OSP(i7<0, i^f/^ 

?f< -y^vgB B B (Hfe'^JRRflt&ft5rW-rfti.O) £ 
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mtz i , 2 smatM. Lfctt. monk* n -^^yxm 

yriPfcjaaWflWMI (SEM) fcfflwCttKLfc 
[00 78] KEkHaWflST. fflL7*b-? 

U JSi&ftlt (t£fn#W4^ttSL ca-x) tJHwc 

T2 1* , HT1 7* , *T-2 5* "Cft-jfc. 
&R0I2 

Jl<*»jf*Ufc|ll«)ITO«Wt*/r5^»K*2 0 

%&fchU ; JXhttf-\ (SPH7, *#B, JSRtt 
M) £5um. 1 2/tm, 1 &um<rmWttthX 0 (C 
^h-yn-f -f >?ltz. JKlrVC. ll£M^S-8 0'CT'5 

■c. «*ca»a. $a>(^ xzhnitt 

[0079] KWHTttttfliaffcOKS i: ^ 

fc. *WC. Hia6«±Ott«flBft*«±fc, 82 O I 

t omffft » av xm&wmrm* %m#xmw<r> 

(8Wc7t4 V$-5;M4fcl!) $rfflvvC»Klflli»ISI£ 
£&AU 12//mWtt«flHt«c^*1-*2-fe/WC{i» 

[0080] #M H B B ^tmff epin lt t^m *ttflK: 

*£U:fc£$. 1TO±8aMffitt2 8V 
3-??EJiJ) /67V (7V-*Effl) , nyh7* 
h(± 1 . K ru— *-W!T«Klrt«i 2 7%T'S> 0 . 
ayhyxh ^tttzffi^o . 2 fc , »T«IHB1BE 
(i38V (7*-A>l>a-'y?tiffl) /88V 
*EW) . 3yh7XMi5. 7. 7V— WlT'OR 
jtfspii 1 l%X'h 0 . 7^-1-^t-^SIt$* { l^(c 

[0081]frfc. |«Ei:H*fcUT»fcK<fl 2/tm 
*>ttttflHWWa(C. «Ei:H«*>SP*7*>. X7.-f^ 



-ty7-;P?r^£Sm^»ll ( SEM) fcJflwcHJKL 
[0 08 2] fTiek RHHWIST, fIL7*hv 

U tef&pm <tt»*W6fsmt«« ca-X) fcffiirvt 

T'2 3* , »T'19* . *T'2 8- X'f>itz. 
Jt«W3 

o-ct-3 O^HffibK^-^y/L, HflyK'J V7Vy 

^hVi^'Xh (SPflT. SDRJWtHOMR 
-83) ^7//m<7)K/|[i:^.& t }:9(CXh->'3-x-f ^ 

3S»ufc-9-y7*/i/&5t3iee*^ja«a (sem) $rfflv^ 

[0 083] WCkH*<0lS"C, (IL7*hv 

mm. mn&m&miimm&uzftvmiBzm 

L. SttAH- (ttW»BBfimt«. CA-X) Srfflv-iT 

T'2 5* , *T19' s fcX'27' X'hifz. O±0M 
Mk. *hU : Jxhtt®<VSPmtfl 0—1 SOffiHC* 

Pfi#8JaT<0Kfflk:&*iBfii:fi^*)*ftfflLfc» 

^7XJ48T'J)Sit^ 1 &V2 tzX V'&bftfz&m 
SPfi70fflAk«*^i>*fiBfflLfc«^ 

[0084] fi^Wfcf#^ixl)tt««3S*«0»§ 

h->tzz\bfrbs * h him* mwz*mffife 

[0085] 
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Kmtfgfcwzftbixm&mTRT/zmmwm 
[03] *w%v>%^z\m%w&mx'hm&n=F<n>%[ 



[@4 ] *^«o$ hizttwmmmBX'mikmTm 

@£*rf0T'2>§. 

[06 ] cizfiwmw&mx'&wi&mwwi 
wz^i-mx'hz. 

la, lb t$ift£S& 

2 fttffijjttt 

3 $A 

4 $t±m 

5 msue&ttiyi 

6 ie[6]K 



[01] 



[023 



lb- 
4- 
la 



i a 


nit 




1 





lb 
4 

la 



1 I 
11 



[03] 



[04] 



lb- 
4 — 
la- 



Illllli 



2 



[05] 




lb-. 
4 — 
la- 



I 1 

mm 



-6 
-5 



1b- 
4- 

1a- 



ffl 



(72)1691* ttffl fW 

^RgTp+*E^±0rHTe3Sl3-t *Rg 



F?--M##) 2H089 LA09 MA04X NA14 PA01 
QA14 RA04 SA17 



